Summer monsoon and its synoptic, meso-scale systems provide 80% of total annual rainfall over India. Monsoon depressions are weak, low-pressure circulation within the monsoon trough that forms in the head Bay of Bengal and moves northwestward and westward across the Indian sub-continent during summer monsoon season. Another convective system from this planetary scale circulation is the Intraseasonal Oscillation (ISO) also occurs in the daily mode. It is very important to study the impact of monsoon depressions in synoptic scale on ISOs through its strength, frequency and duration. In the recent decades, frequency of monsoon depressions and sea surface temperature over head Bay is decreasing while the intensity is increasing over Bay of Bengal. The study brings out the relationship between the ISOs and monsoon depressions over Bay of Bengal through their structure and movement for the period 1990-2014. Composites of monsoon and no monsoon depression days are calculated and found that rainfall is mainly occupied over Kerala and Interior Peninsula within the range of 10 -50 cm during monsoon depression days. Relative vorticity brings out that the shallower layer of convergence mainly from 1000 -850 hPa level and a deeper layer of weak divergence above it is mainly associated with the depression. Next, thermodynamic structure of monsoon depression and its intensity is directly proportional to the increasing of CAPE. Wavelet spectrum also indicates the intraseasonal oscillations are very active during monsoon depression days. Finally this study helps to bring out plausible reasons through circulations, dynamic and thermodynamic characteristics involved in monsoon depression days in association with the ISOs.
Introduction
Precipitation in the summer monsoon season accounts for more than 80% of India's annual rainfall and is crucial for the region's agriculture and economy [1] . The monsoon climate is traditionally characterized by large amount of seasonal rainfall and reversal of wind direction [2] . Most importantly this rainfall is the major source of fresh water to various human activities such as agriculture and irrigation purposes. Large fraction of annual rainfall occurs during the summer monsoon season, with two distinct maxima. One is located over the Bay of Bengal with rainfall extending northwestward into eastern and central India, and the other along the west coast of India where the lower level moist wind meets the Western Ghats [3] . Various weather systems such as tropical cyclones and weak disturbances contribute to monsoon rainfall [4] . Among these systems, the most efficient rain-producing system is known as the Indian monsoon depression [2] . They originate near the head Bay of Bengal during July and August; they form over the central Bay of Bengal in the months of June and September. They move west-northwestward along the monsoon trough towards the heat-low system over the northwest India and Pakistan. Monsoon depressions have been the topic of intense with scientific investigation over last 100 years. Eliot [5] recognized monsoon lows and depressions and these synoptic systems form within the monsoon trough often in the north and central Bay of Bengal. A few of the depressions (about 20%) even intensify into cyclonic storm over northern Bay and rapidly weaken as they move over land. As most of the lows/depressions form over the northern Bay of Bengal, organized convection occurs first near the coast. The prominent role of the monsoon trough at sea level and in the lower troposphere in monsoon processes was recognized by [6] . Synoptic analyses have shown that cyclonic whirls of different intensity and life duration are embedded within the monsoon trough [7] . Many studies have focused on the climatology, mechanisms of formation, dynamical instability, movement, rainfall potential and a variety of facts associated with them. Sikka [8] examined five years each of good and drought monsoon seasons and suggested that the number of total low pressure systems (LPSs) and LPS days within a season, and not the number of depressions and depression days. Mooley and Shukla [9] [10] examined LPSs and its days have interannual and decadal variability in association with seasonal rainfall over India for the period 1888-1983. In recent years there has been a revival of interest in the study of LPSs [11] [12] [13] . The average life duration of these low pressure systems is about five days for those forming over the Bay of Bengal and three days for those forming over Indian landmass combined barotropic, baroclinic and CISK instability theory controls the monsoon cyclogenisis [14] . It is generally believed that many of these systems from insitu over warm waters of the Bay of Bengal under the upper troposphere divergent flow of the Tibetan high and upper troposphere easterly waves [15] . 
Data and Methodology
Daily averaged NCEP/NCAR global wind, precipitable water, relative humidity, omega, sea level pressure, monsoon depression tracks data from IMD (2.5˚ lat × 2.5˚ long) during 21 year period (1990-2014) have been used in the present study. The IMD daily gridded rainfall datasets are collected at 0.5 lat/long resolution [26] . Next, tracks of monsoon depressions from the IMD are taken to observe movement of monsoon depressions from the Bay of Bengal to Indian subcontinent for the period 1990-2014.
We have calculated the monsoon depression days (178) 
Results and Discussions

Frequency of Monsoon Depressions
Monsoon depressions are the primary rain bearing systems during summer monsoon season over India. 
Dynamic/Thermodynamic Characteristics of Monsoon Depression
From Figure 2 , it is interesting to note that the rainfall distribution observed that the rainfall is peak in the Gujarat (>80 cm) where the extreme rainfall events are more due to orographic lifting of moisture air from the Arabian Sea.
During the monsoon depression days the rainfall is more scattered along from The ω-distribution in the lower troposphere shows a centre of maximum upward motion around the 900 -850 mb level. As the depression intensifies, the upward motion is always present on the west side of the depression centre. The presence of upward motion at lower levels is mainly due to frictional forces and other baroclinic and dynamical forces ( Figure 9 ). Convective available potential energy indicates that thermodynamic energy is more where the monsoon depression is originated (Figure 10 ). The rainfall during monsoon depressions indicates that rainfall is more closely occupy in the southwestern sector of monsoon depression centre. 
Movement of the MDs in Active and Deficient Years
The composites of monsoon depression with available data are drawn for the study period during summer monsoon season. Figure 11 In September, there is one oscillation of high intensity for a long duration i.e. 
Summary and Conclusion
Monsoon frequency is more in active rather than deficient years. Figure 11 . Composites of monsoon depression tracks of during active monsoon years (1988, 1990, 1994, 2007, 2013) and deficient monsoon years (1986, 1987, 2002, 2004, 2009 ) during 1990-2014. 
